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1 "SYNOPSIS

Norditropin‘lb (somatropin, synthetic human growth hormone, Novo Nordisk) is currently
approved and marketed as a lyophilized drug product in 4 and 8 mg vials for long-term treatment
of children who have growth failure due to inadequate secretion of endogenous growth hormone.

The NDA 21-148/N-000 for Norditropin® SimpleXx™ was submitted on 06/30/1999 by Novo
Nordisk Pharmaceuticals Inc. (100 Overlook Center, Princeton NJ 08540-7810), as a new dosage
form for subcutaneous injection. Norditropin® SimpleXx™ (somatropin, rDNA origin, 5 mg, 10
mg or 15 mg cartridges) is a pre-mixed liquid formulation for use with the NordiPen™ injection
pen. The currently available Norditropin® is a powder that requires reconstitution with 1.5%
benzyl alcohol prior to administration. According to the sponsor, Norditropin® SimpleXx™ has
been developed with the aim to ease the injection process for patients and to improve patient
compliance.

The Human Pharmacokinetics and Bioavailability section of the NDA contained an in vivo
bioequivalence study (GHPHKIN/BDP/14/UK) which compared each of the new liquid
formulations with the 8 mg approved formulation and with each other. The study had a
randomized, single-blind, four-period cross-over design and included 24 healthy subjects. The
AUC g.24n) and Cpy values for human growth hormone were evaluated after single-dose s.c.
administration of 5 mg of each of the liquid Norditropin formulations 5 mg, 10 mg or 15 mg and
of the lyophilized Norditropin® 8 mg formulation. It was found that Norditropin® SimpleXx™ is
bioequivalent to Norditropin®.

Reviewer comment

The original NDA submission did not contain sufficient information about certain aspects of the
growth hormone assay methodology. On 03/01/2000 and 03/09/2000, the sponsor was requested
to submit additional information with regard to the inter- and intra-assay accuracy of the quality
controls during the pre-study assay validation, as well as during the assay of the actual samples
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from the bioequivalence study. This information was submitted 03/16/2000 and showed that the
accuracy of the assay method was satisfactory.

I RECOMMENDATION

The Human Pharmacokinetics and Bioavailability section of NDA 21-148 is acceptable to

support the BA and BE regulation covered by 21 CFR part 320. Labeling comments outlined in
the labeling section of the review should be conveyed to the sponsor as appropriate. < page 1ay¥
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m BACKGROUND

2 What is somatropin? What is Norditropin? |

Somatropin is synthetic human growth hormone (hGH, somatotropin) for the treatment of growth
hormone deficiency or insufficiency. Somatropin is a 191 amino-acid polypeptide with an amino-
acid sequence and 2 internal disulphide bridges identical to that of the major (molecular weight
22,000) component of human pituitary growth hormone. The drug is produced by means of
recombinant DNA technology using a

The currently available Norditropin formulation is a powder, which requires reconstitution prior
to (subcutaneous) administration. The drug is administered using a regular syringe and needle.
Two different formulations are available. The formulation currently approved in the U.S. contains
a -~ buffer and the one available outside the U.S. containsa- < buffer. The
currently approved U.S. formulation (in 2 dosages, abbreviated below as Nor 4 mg or Nor 8 mg)
is used for the indication of long-term treatment of children who have growth failure due to
inadequate secretion of endogenous growth hormone. The new formulation proposed is
Norditropin SimpleXXx, a pre-mixed liquid formulation for use with the NordiPen injection per.
According to the sponsor, the new formulation may ease the injection process and improve
patient compliance.

Current dosing recommendations for treatment with somatropin vary with different products and

indications, but typically range from 0.16 mg/kg to 0.30 mg/kg per week for pediatric patients

with growth hormone deficiency. The recommended dosing for Norditropin SimpleXx is. ———
-~ 6-7 times a week. Outside the U.S., dosing recommendations are sometimes given

in mg per body surface area (BSA).

APPEARS 1y
IS w,
ON ORIGINA, &



v FORMULATION

What differences in composition are there between the liquid formulation and the
lyophilized (powder) formulation?

Are there any differences between the formulation used for study GHPHKIN/14/UK
and the to-be-marketed formulation?

The differences in composition between the new proposed liquid formulations and the approved
lyophilized formulations are displayed in Tables 1 and 2. The active ingredient is unchanged, but
some of the excipients are different, with histidine serving asa === poloxamer 188 as a

s  phenolasa: ~==—  mannitolasa’ and water asa ~—..

According to the sponsor, the size of the~~ batches used for study GHPHKIN/14/UK was at
least —— of the production scale batch size. The liquid Norditropin formulations used in this
study were identical to the to-be-marketed formulations. The production site was also identical.

Norditropin SimpleXx :
Component - 5 mg Cartridge 10 mg Cartridge 15 mg Cartridge
Somatropin 5mg 10 mg 15mg
Histidine 1 mg 1 mg 1.7mg
Poloxamer 188 45mg 45mg 45mg
Phenol 45mg 4.5mg 4.5mg
Mannitol 60 mg 60 mg 58 mg
HCVNaOH q.s. q.s. g.s.
Water for Injection ad 1.5mL ad 1.5mL ad 1.5mL

B N

Table 1. Composition of the liquid somatropin formulation Norditropin SimpleXx.

Norditropin
Component

(4 mg (approximately 12 IU) Via))’
Somatropin 4 mg
——— w—

Disodium Phosphate Dihydrate (Na , HPO 4,2H , 0) 13 mg
Sodium Dihydrogen Phosphate Dihydrate (NaH , PO ,2H ,O) 1.1mg
Mannitol 44 mg
(8 mg (approximately 24 IU) Vial)®

Somatropin . 8§mg
Glycine 8.8 mg
Disodium Phosphate Dihydrate (Na ; HPO 4,2H , 0) 1.3 mg
Sodium Dihydrogen Phosphate Dihydrate (NaH , PO ,,2H ;0) 1.1 mg
Mannitol ' 44 mg

—

* each 4 or 8 mg package also contains a vial of diluent * — of
water with 1.5% benzyl alcohol)

Table 2. Composition of the lyophilized somatropin formulation Norditropin.



A\ ASSAY METHODOLOGY AND VALIDATION

0. What are the assay methods for the determination of human growth hormone
concentrations? How sensitive and specific are the assays?

Human growth hormone levels in serum samples were determined by using a ~~—-

available assay kit ( e S
The assay method is based on a= S p————
fM "’“""‘*"\‘
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The lower limit of quantitation (LOQ) as used by the sponsor was ' ====*—

Reviewer comment:

On 03/01/2000, the sponsor was asked to submit additional information with regard to whether

the (published) method had been modified by the sponsor, possible cross-reactivity of the method

with somatropin degradation products and to clarify and provide with additional inter- and intra-

assay accuracy and precision data. The sponsor’s reply on 03/08/2000 indicated that the assay

method had not been modified and that it was assumed not to distinguish between somatropin and

somatropin degradation products. During a pre-study assay validation, mean intra-assay precision

at. - e 'Was found to be © e Esgvomomnese=——s  respectively.

Mean inter-assay precision was e, Tespectively. On 03/09/2000, the

sponsor was requested to submit additional information with regard to the inter- and intra-assay

accuracy of the quality controls during the pre-study assay validation, as well as accuracy and

precision during the assay of the actual samples from the bioequivalence study. On 03/16/2000,

this information was submitted. During the pre-study assay validation, (mean) intra-assay

accuracy was found to range from at. ~—= from' at’ e
==and from == at wnnsz . Inter-assay accuracy at’ .

and = wasfoundtobe! . , respectively. Accuracy and precision

data from the assay runs of the actual study samples were submitted as well, and found to be

satisfactory. In summary, the combined submissions indicated the assay methodology and assay

data to be adequate.




Vi CLINICAL PHARMACOLOGY

0. Is there bioequivalence between the liquid Norditropin formulation and the lyophilized
JSormulation?

Yes.

The bioequivalence between the new liquid Norditropin formulations and the reference product
Norditropin 8 mg, containing —— , buffer (Nor 8 mg) was investigated in a randomized,
single-blind, four-period cross-over study. In the same study, the bioequivalence between the
three different strengths of the liquid formulation (5, 10 and 15 mg per 1.5 ml) was assessed as
well. The study included 24 healthy subjects, age 19-50 years. Twenty-three subjects could be
evaluated for safety, 21 for efficacy. Nineteen of 23 evaluable subjects were male.

Each of the four hGH products were given to each subject once, according to a randomized
procedure. The washout period between the 4 study days was 7-14 days. On each study day, in
order to inhibit the release of endogenous growth hormone, the subjects received a continuous i.v.
infusion of somatostatin (120 mg/h, = 40 ml/h) for 24 h. At 2 h after the start of the somatostatin
infusion, subjects received a single dose of 5 mg hGH of one of the four products, administered
subcutaneously in the anterolateral thigh. Blood samples were taken 120, 20 and 10 min before
hGH injection and up to 24 hours after the injection.

The two one-sided hypotheses at the 5% level were tested for AUC o241y and Cpux by constructing
90% confidence intervals for the ratios 5 mg/Nor 8 mg, 10 mg/Nor 8 mg and 15 mg/Nor 8 mg.
Confidence intervals were constructed for 15 mg/10 mg, 15 mg/5 mg and 10 mg/5 mg ratios as
well. The two endpoints AUC g.41) and Cpax Were evaluated as non-standardized, standardized by
actual dose/body weight and standardized by actual dose/BSA. The endpoint Ty, was analysed
non-parametrically using the Wilcoxon signed rank test on the paired differences. For Cy,,
results were analyzed with and without exclusion of data from subject 62, liquid Norditropin 15
mg. In this case, the hGH concentration profile was unusually high compared to all the other
subjects and treatments. No evident reason could be found for this observation.

The analysis results for the non-standardized variables AUC g4 ) and Cux are shown below in
Tables 3 through 6. The findings indicate that the Norditropin SimpleXx formulation is
bioequivalent to the Norditropin formulation. All analyses for AUC(p 24 1y and Cppas, including
non-standardized results and standardized results for actual dose/body weight and actual
dose/BSA are shown in Attachment 1.

Reviewer comment:

When all C,., data for calculation of 90% confidence intervals for Cp.x were included, the
5mg/Nor 8 mg ratio still passed the lower interval limit for bioequivalence for unstandardized
Cumnax, but not for G, standardized by actual dose/body weight and actual dose/BSA. However,
unstandardized Cy., values are mare relevant than standardized Cp,, values. In any case, the
sponsor’s approach to exclude subject 62, liquid Norditropin 15 mg, seems appropriate and the
conclusion of bioequivalence between the two formulations justified (see Attachment 1).




AUCq 24 5mg 10 mg 15 mg Nor 8§ mg
(ng/ml x h).

n 20 21 21 20
Missing 1 0 1 0
Geometric mean 395.60 418.78 422.76 432.52
‘CV 20.45 14.27 18.44 20.25
Minimum 255.3 3154 : 250.4 236.8
Maximum 516.6 529.8 ' 543.8 565.7

Table 3. Summary data of non-standardized endpoint AUC(g 24 (ng/ml x h).

AUCqg.24n) n Estimated mean Lower 90% CI Upper 90% CI
Comparison ratio

Smg/Nor 8 mg 20 0.914 0.870 0.961

10 mg/Nor 8 mg ; 20 0.976 0.928 1.025

15 mg/Nor 8 mg~ 20 0.984 0.936 1.034

15 mg/10 mg 21 1.009 0.961 1.059

15 mg/5 mg 20 1.076 1.024 1.131

10 mg/5 mg 20 1.067 1.015 1.121

Table 4. Analysis results of non-standardized endpoint AUC(g.24n) (ng/ml X h).

Conax Smg 10 mg 15 mg Nor 8 mg
(ng/ml)

n 20 21 20 20
Missing 1 0 1 0
Geometric mean 38.77 41.86 40.15 43.08
Ccv 29.84 22.28 30.47 23.31
Minimum

Maximum /

Table 5. Summary data of non-standardized endpoint Cpy, (ng/ml). Data from subject 62, liquid Norditropin 15 mg
excluded. .

Conax n Estimated mean Lower 90% CI Upper 90% CI
Comparison : ratio

Smg/Nor 8 mg 20 0.905 0.823 0.984

10 mg/Nor 8 mg 20 0.990 0.907 1.083

15 mg/Nor 8 mg 20 1.000 0.864 1.034

15 mg/10 mg 21 1.010 0.873 1.041

15 mg/5 mg 20 1.105 0.960 1.149

10 mg/5 mg 20 1.094 1.008 1.205

Table 6. Analysis results of non-standardized endpoint Gy, (ng/mi). Data from subject 62, liquid Norditropin 15 mg
excluded.
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0. Since the study involved healthy subjects, is it likely that endogenous growth hormone
levels could have significantly influenced the study results?

No.

Endogenous growth hormone secretion is of a strongly pulsatile and variable nature. Published .
data indicate that endogenous growth hormone levels, as measured in normal children, range
from about 1 to 8.7 ng/ml during the night and 0.6 to 3.9 ng/ml during the day, using an assay
with a detection limit of 0.5 ng/ml. Although it cannot be excluded that even higher levels may be
reached, it seems likely that the hGH concentration profiles obtained during the study were due to
the administered somatropin. Also, it was attempted to suppress endogenous hGH levels by
means of a continuous infusion of somatostatin. If a study group with administration of
somatostatin only (without Norditropin) had been included into the design of this study, this
wouid have better allowed for assessment of the efficacy of the somatostatin infusion. However,
hGH levels from -2 to 0 hours were lower than 0.15 ng/ml before Norditropin dosing for all

subjects (Figure 1).

Figure 1. Mean + SEM hGH concentrations before and after subcuteanous administration of a single dose of 5 mg
hGH given as liquid Norditropin formulation 5, 10 and 15'mg and as lyophilized formulation Nor 8 mg. The subjects
received a continuous i.v. infusion of somatostatin (120 mg/h) for 24 h.
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Attachment 1

GHPHKIN/BPD/14/UK Novo Nordisk A/S
18 August 1998
Table C1
Summary of Primary Endpoints
Efficacy Population
D Rttt e e +
i i AXC(0-24h) (ng/ml x h) |
- - - = - -
I | sm | w0my | 15mg | Nor &my |
e i e e Lt 4mmmmmmmommee $ommmmmmmeman 4mmmmmmmem $rmmemmmm
In ! 20} 21| 21} 20}
e EEE P LR RS et 4ommmemeeaoo 4ommmmmee e oo m e ]
jmissing | 1} o] 1 of
B et ittt LD 4mmmmmmmo e B bl B attalalts oo
|gecmetric mean | 395.60| 418.78| 422.76] 432.52|
LR P e PR e e Fommmmmmmmeee Hoommmmmmeee 4memeom e R !
v ] 20.45] 14.27) 18.44) 20.25}
Fmmmmm e dommommmmm e S B e e $ommmommoeeen !
}minimm ! 255.3] 315.4} 250.4} 236.8|
4-o-oosssmssseno-ocooooooo R el E e $o-omeommmm Fommmmm e
Jmaximm ! 516.6) 529.8] 543.8) 565.71
D +
Table D1
Analysis Results of Primary Endpoint ADC(0-24), (ng/ml x h)
Efficacy Population

B et ittt b it +
| i Estimated | Lower 90% | Upper 90%
: i n mean ratio | C.I. C.I.
R i D $ommmemmom—men L bbb D ettt L $ommmeeemcao
S i | |
e mm————————ccc—meaesan | | 1
|Smg/Nor 8mg l 20[ 0.914| 0.870 0.961
Bt it dommmmmmmmee $ommmmmmemo— $rmmmmmmece o $ommme e
}10mg/Noxr 8mg } 20 0.976) 0.928} 1.025
D L ke 4rmmmmme e $omcemmmmm——e pommmveer e el
| 15mg/Nor 8mg ! 20 0.984] 0.936} 1.034
LD LD L 4ommmmm e +m==- + + -—-
}15mg/10mg ] 21} 1.009} 0.961} 1.059
4rccmmeemeese—e cmeecmoooe 4o + + e
| 15mg/5mg | 20} 1.076) 1.024) 1.131
Frmmmmmm e e —en——m oo - + Bt s o ——————
| 10mg/smg | 20} 1.067| 1.015| 1.121
$mmmmmme—aa —— - -- ——— ——— +
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GHPHKIN/BPD/14/UK , Novo Nordisk A/S

18 Angust 1998
Table C1
Summary of Primary Endpoints
Standardised by dose/weight
Efficacy Population
+- -—— e e oo +
| AIX(0-24h) (ng/ml x h)/(mg/kg) !
et e ]
| sg | 1m | 15mg | Nrsmg |
e o mmmmmm e 4ommmmmememm e Tt 4ocmmomm e ]
In ] 20} 21| 21} 20}
Aommmmmmmeooe ——— D e + -—+ -
|missing | 1] o} 1) o}
B e et L LT S e T Hoommm e R
|gecmetric mean ! 5849.10} 6361.38) 6579.93} 6462.32|
et Hmmmmm e e e e o mmeaemen
v ! 17.25) 12.00| 13.23| 13.74)
B et e e LS e mm e ittt D it S
Jminimam | 4104.2| 4948.6] 4956.6 4523.6!
et DL Rt et e B e B
Jmeocimum | 7337.3) 7625.9] 8059.3| 8461.2!
D L BT E T L P S e +
Table Di
Analysis Results of Primary Endpoint AC(0-24), (ng/ml x h)/ (mg/kg)
Standardised by dose/weight
Efficacy Population
i ittt D s +
| H i Estimated i Lower 90% | Upper 90% |
! ! n { mean ratio | C.I. ! C.I. i
N e EEE R RS eSS 4o et LR e tommm e ]
I ! I ' !
oo | | ! |
| 5mg/Nor 8mg | 20§ 0.905] 0.857{ 0.956)
e EE T LS 4ommmememmeen S s S N
| 10my/Nor 8mg ! 20} 0.996} 0.943| 1.052}
e e + + e e R
|15mg/Nor 8mg ! 20} 1.030} 0.975} 1.088}
e -- + + + e e e T
| 15mg/10mg | 21} 1.034} 0.980} 1.091)
+ - + ~-- + frmmmm———— e $o-mmemm oo
| 15my/5mg ! 20} 1.138) 1.077} 1.202}
et frmmmmm—————— o —————— $mmmmmmm e o ————
| 10mg/Smg | 20} 1.101} 1.042| 1.163}
e i i e +
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GHPHKIN/BPD/14 /UK Novo Nordisk A/S

18 Axgust 1998
Table Q1
of Primary Endpoints
Standardised by dose/body surface area
Efficacy Population
$ommmmem e -- e e S s +
| | AC(0-24h) (ng/ml x h)/ (mg/nr) Ii
e e et e cmeme e ——emm e e
! | sy | g | 15m | Nreg |
$mmmmmmmememmeccem e e 4ommmmmeoeao S S |
in ! 20} 21] 21} 20}
e mmmm e et P TEE e EEE L 4ommmmcmee oo !
imissing ! 1) o} 1} o}
et $mmmmm e 4ommmmmmmmmmn D e
lgeometric mean ] 149.47} 163.15} 168.17} 164.76)
B et 4mmmmmmmmme- $ommeereen—— $recmmem $reem e
lov ! 18.48| 11.65| 14.09} 16.00!
D e e L L L e e P S it
lrdnimam | 102.6} 132.0| 114.8} 105.4]}
D e SR LR L P PR P Hommmmmemeen~ $evmmme e e $omem e
| meocimm ! 198.8) 197.0]} 210.1} 222.5)
ittt et D b DL L L STt +
1
Table D1
Analysis Results of Primary Endpoint AUC(0-24), (ng/ml x h)/ (mg/nf)
Standardised by dose/body surface area
Efficacy Population
T e e +
i i I Estimated | Lower 90% | Upper 90% |
i J n | mean ratio | C.I ! C.I. i
Fmmmmmmmmmmm oo ommmmmm e 4ocemomeeom 4ommememee oo T e 1
| | § | ]
[} ! | ! ] i
4ommmmmemem e ] - | | ! I
| 5mg/Nor 8mg | 20} 0.907! 0.859| 0.958]
D LG LS PP TR P e 4mmmceommoee- $ommmmeme——— e e L P Hommemm e
|10my/Nor 8mg } 20} 0.999/ 0.947) 1.055}
R e e L L P LT R 4ommmmmmm e $rmmmmmmm - e it !
| 15mg/Nor amg | 20} 1.029| 0.975} 1.086)
B e e $oemmme e - o ——— e
1 15mg/10mg | 21 1.030) 0.977} 1.086|
4omecemcmccccscmmonea e $ommmc oo ettt T et R
| 15mg/5mg ! 20} 1.135} 1.075] 1.198)
Bt drememeacan + S e SRC L EL L L e
| 10mg/ 5ty ] 20} 1.101} 1.043) 1.163)
e D et it D +
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GHPHKIN/BPD/14 /UK Novo Nordisk A/S

18 August 1998
Table C3.2
Sumary of Secadary Endpoints, Qmax*
Efficacy Population
it G LS S LT P L L PP R +
| Qmax (ng/ml) |
o
| &g | lomg | 15mg | Nor émg |
et $oemmmmen e $mmmmmmmeeeee mmmmmm e $ommmmee e
In ] 20! 21} 20} 20}
B e 4meemmemm e 4= pomeonne R s ]
|missing | b| o} 1] o}
D o 4-mmmemeeean D e
|gecmetric mean | 38.77} 41.86} 40.15| 43.08|
B e ommmmma o e e e
|sD ! 11.57} 9.65) 12.21} 9.40|
B et $mmemmmm oo Hommmmmmeeeee $ommmmmmm—ee Hmmmmmm—eee oo
lev | 29.84]) 22.28| 30.47) 23.31)
D e e L L LT L et $mmmmmmemeeee $emmmmmemmeee $ormmm e D
|minimam | /
B el b bl by om————
Jmendimum !
20t ittt ettt +
Table D2.2
Analysis of Secandary Endpoints, Qmax (ng/ml)*
Efficacy Population
i e b DL E R L St BT e +
! ! ! | Lower 90% | Upper 90%]
| i Estimate I P-value | af c.I ! c.1. |
Bt 4ommmmmmmme mmmmm e e mmemcecnocen e Fmm—m————— ]
|1ype | | | | ! |
et ettt L |
| smg/Nor 8mg | 0.900| 0.052/} 54' 0.823] 0.984)
P e L L L e LT + T L L T $ommmmmm——eee 4omcmmee e T
110mg/Ner 8ng | 0.992} 0.873} 54} 0.907} 1.083|
$ommmmmmmem oo et S ——dmmm oo 4ommmmmmcooe- fommm e eee e }
}15mg/Ner 8mg | 0.945) 0.298] 54| 0.864} 1.034/
B e PR TR + $ommmmmmeeeee O fommmmm————e o
}15mg/10mg | 0.953} 0.367| 54| 0.873} 1.041}
P e L L L L P e e ettt et e $ommmmee e fmmmmmmm-
.{15mg/5mg | 1.050} 0.365]| 54| 0.960] 1.1:59}I
Frmesesscsssom s msw s ene- 5 Sntnintededededdteied + + + +
}10mg/5mg | 1.102} 0.074} 54| 1.008} 1.205)
et e ket ettt et e L e +

*Excludes subject 62, Liquid Norditropin 15mg
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GHPHKIN/BPD/14 /UK Novo Nordisk A/S

18 August 1998
Table C3.2
Sumary of Seocandary Endpoints, Crax*
Standardised by dose/weight
Efficacy Population
e e e e e e e e e e e e e e e e e e o o e e = - .- —————————————— +
| | Qe (ng/ml) / (mg/kg) |'
e o e e —m e me e ————————— e
| | s | g | 151 | Nreg |
e 4ommmmemoeeen e 4oemocomom- R s H
in | 20| 21} 20} 20|
e 4mmmommocooen 4ommemmooom #oommemocooen S !
|missing | 1} of 1 o}
B e et 4omcoeommeaan et e oo !
jgecmetric mean ! 573.20} 635.86| 626.34] 643.69)
4o L L 4mmmmmmmmmmo ocommmeee e $ommmmmme - |
jsD | 145.45]) 117.44]} 172.94) 123.96)
4o mmmeecmemmececeocean D T TR 4o R CETEE L 4ommmmmmemeee |
jov | 25.60} 18.29} 26.94) 18.47|
4occccccccccccccrcccnccnaa - . . . 1
trini )
jminimum }
+ ————————————————————————— - /
..’A. ---------------------
Table D2.2
Rmalysis of Secordary Endpoints, Omex (ng/ml)/ (mg/kg) *
Standardised by dose/weight
Efficacy Popalation
B et et S L EE L P +
! I l | Lower 90% | Upper 90%]
] Estimate | P-value | df i C.I | c.1. |
e L R ST 4ommmmmmem e ittt 4ocmmmemoman ettt $mmmmmmm - !
|Type | | |
A Juiniiniiuininlni ittt i !
| 5mg/Nor 8mg 0.891 0.046) 54| 0.810 0.979!
e e 4omcmommoooan 4omoommmecoen 4omomcommmeen i !
}10mg/Nor 8mg ] 1.013) 0.826] 54/ 0.921} 1.113)
$omemmmcesmcceccc e~ += eeefecmcccenenan e fommm— - R
1 15my/Nor 8mg | 0.991} 0.876) 54} 0.901} 1.091}
B e e Tt D D e B L L s $ommmeemmeeee fomcmcmenann Hommemmeeen
| 15mg/10my ! 0.979) 0.704} 54} 0.891} 1.075)
4omceemeecccmccm e $rmmmmmee—— e S e $mmmmemceecne $ommmmmmen
| 15mg/5mg ] 1.113) 0.068} 54| 1.011} 1.225}
D atadede bt g + + + + o
} 10mg/Smg | 1.137} 0.028} 54| 1.034} 1.250}
---------------------- - ---—---------—+

*Excludes subject 62, Liquid Norditropin 15mg
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Table 3.2
Sumary of Secondary Endpoints, Qrax*
Standardised by dose/body surface area
Efficacy Populatian
B e itk +
| Qrax (ng/ml)/ (mg/nf) I
+ ———————————————————————————————————————————————————
| smg | 1omg | 15y | Nor mg |
s ommmmmeenee ommmgoecmaan Fommmmemeoen 4ommememeeeos !
in | 20} 21} 20} 20!
B T e L L 4o mmm - ettt LT T Hmmmmomm e ]
jmissing | 1} o} 1) o}
4o mmmmmemmeee e e T $ommmmm—m—aan gommmmmemee- SRR EEEE !
|gecmetric mean ] 14.65] 16.31| 16.01} 16.41)
et L EE L S LS SO e L T 4ooemmcmeee §mmmmmmme oo S et S R |
lsD | 4.12} 3.50) 4.99| 3.34]
$mmmmmmmmmmeccen oo e mmmm o e e DS DD $mmmmmmem——— o tomemmm e
jov | 27.76} 20.55] 29.87| 20.36}
P L L EE L DL D o mmmcm—e e demrmme - dmmmmee e oo
Iminimum |
S /
Jmecdmum
4pmmmmmmmmmemooeooooooooo
Table D2.2
Analysis of Secondary Endpoints, Qmax (ng/ml)/ (mg/nf)*
Standardised by dose/body surface area
Efficacy Population
BT T T e +
] | ] ! | Lower 90% | Upper 90%|}
: | Estimate | P-value | & | CI. | cI. |
B e e B L L L D $omemmccnrmee e 4ommmmmeemoan S drmmmmeme e }
] H ' | ] |
i 1 | |
B e EE R R L e R i ! i |
|5mg/Nor 8mg , 0.893 o.oso! 54 0.812 0.981}
e ettt ————o——g += -- $oomm- e e
| 10mg/Nor 8mg | 1.016| 0.785] 54| 0.924! 1.116}
e S e et fommmmen e 4 e e e T LT e e
| 15mg/Nor 8mg ] 0.991] 0.869] 54| 0.901| 1.osol|
A + - + LT EEL LT T 4ommmmn . ——— dommmm e i
| 15mg/10mg | 0.976} 0.659) 54} 0.888| 1.071}
B e L DL S DDt T - fomermm e Fommmm e R e Lt B et
} 15mg/smg ] 1.110} 0.074] 54| 1.009} 1.221)
D e et D Ll g e + +- === $oommmmmmeno— $ommememoo-
110mg/5mg | 1.137| 0.026] 54| 1.035} 1.250}
B e e bt +

*Excludes subject 62, Liquid Norditropin 15mg
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. Table 3.1
Surmary of Secondary Endpoints, Qmax
Efficacy Populatia
R et TR L T +
| Qrax (ng/ml) l‘
o e e e e ————————
| 5m } 1my | 15mg | Nor 8mg |
e 4mememmm e 4ommmmmeeee o D et E L 4mmemmeeao oo |
In ] 20} 21} 21} 20])
e LR PR e 4ommmmemmmeen Hmmmmmmm oo 4ommme o memnn 4ommmemmmooe !
|missing | 1} o} 1} o]
L e Dl g $ommmmmmemeee $ommmmmm e e $mmeeme e
|gecmetric mean | 38.77| 41.86] 42.36] 43.08/
e L e It $ommmm e $ormmmeem e $ommmem—m e
|sD ! 11.57| 9.65} 21.45} 9.40f
et D et e 4mmmmmmm—mmme $omvmmmm e o m e
lov ! 29.84} 22.28] 39.44] 23.31}
B T T T L B
jminimum }
e LTSRS R PR PRt +--m-
:.'_, ...........................
Table D2.1
Analysis of Seoondary Endpoints, Qrax (ng/ml)
Efficacy Population
o e m e mm e m e ————————————————— = ————————————————————
! i ) ] ] | Lower 90% | Upper 20%]
! { Estimate ' P-value | af } c.I. l c.I. !
B L T E P L PPt D DR B L Hoommmmmm o et !
| | | | |
b ettt ettt aiehattshid ' = I ) !
|5my/Nor 8mg ! 0.905 0.149] 55] 0.807! 1 014|
Ho-mm-mme—mecccmccccocooa- Fommmemme e $ormmmmm——o—— e $rommmm e $ommmmmmeee
l10mg/Nor 8mg ! 0.990) 0.885! 55} 0.884] 1.109!
B e bt D DD s 4mmmmmm oo $emmmmromeoae $ommmmo e $ewmmmmmmmnee $ommm—mmme
| 15mg/Nor 8mg | 1.000} 0.997} 55) 0.893} 1.120]
R e L L L $rmmmmm—————— D e $ooemmmee——ee R
| 15mg/10mg ] 1.010| 0.879} 55| 0.904| 1.129]
e e et + --- + S -
| 15mg/Smg ] 1.105} . 0.147| 55{ 0.986] 1.238]
B et ittt 4o mm e e —————— et bt Frm——mmm———
. |10mg/5my ! 1.094| 0.192} 55) .976} 1.226)
Aemmemmmm— e —mem—m——m———m—mm———— - ——— e eecmcc—cccccmsececc——mcm—m—m———em
(all data included)

23



GHPHKIN/RPD/14 /UK o Novo Nordisk A/S

18 Agust 1998
Table C3.1
Summary of Seocondary Endpoints, Qmax
Standardised by dose/weight
Efficacy Populatian
e T S +
! Qrax (ng/ml)/ (mg/kg) ||
S
| s5mg | lomg | 15y | Noremg |
et ittt SE T TR R e  ERRETEEEET e |
In | 20} 21| 21} 20}
et E TR PRSP 4omommmccaaan pommmmmem e S e T S T |
|missing | 1} o0} 1} o}
4o 4oommmmmmeee 4omomomcemeen 4ocomteoceeen it !
jgeometric mean | 573.20] 635.86]) 659.34] 643.69]
+--- - +- + LR 4omommm e |
|sp | 145.45) 117.44) 310.31) 123.96]
e fommem e R e T L 4omem oo $ommem e
jov ! 25.60} 18.29| 36.01} 18.47)
B e B B B O |
jminimum |
oo ——————
P e e L e R TR R -
Table D2.1
Analysis of Secondary Endpoints, Crax {ng/ml}/ (mg/kg)
Stardardised by dose/weight
Efficacy Population
ettt e e T T +
! ! | Lower 90% | Upper 90%|
! Estimate i P-value af ! C.I. ! C.I. |
D b EE LT B fommeomm e 4o 4ocommmmeaee e }
|Type |
bommmmemceecmmcmc———m—————
| 5mg/Nor 8mg 0.896| 0.122] 55| 0.797| 1.007
D e et L e D $owmmmm e o m $mmmmmmmmm e e ———e $omemme e
110mg/Nor 8mg | 1.011} 0.874| 55) 0.900| 1.136)
Fommmm e e S e L LR L e 4oomccmocnoan 4ocmocmcmnnns L e |
|15mg/Nor 8rg | 1.047) 0.511] 55] 0.932) 1.176)
4o + += + + +
| 15mg/10mg | 1.036) 0.610} 55| 0.924} 1.161}
+-- + + + -———+ —————4 --
| 15mg/5mg | 1.169] 0.030} 55| 1.040} 1.314}
$mmmmmmmmm e + +- + S T
}10mg/5mg | 1.129| 0.089} 55) 1.004} 1.269}
(all data included)
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Table C3.1
Sumary of Seocondary Endpoints, Qrax
Stardardised by dose/body surface area
Efficacy Population
e Ot e L L B SRR L T +
] Qrax (ng/ml) / (mgy/nf’) tl
B R e T e C D P P LTy !
' smg | 1omg | 15mg | Nor &g |
e EE TR PR e R R 4ommmcmemmeen 4ommmmmeees Hommmemmm oo |
In | 20/ 21| 21} 20}
B et e L PR L LT Fommmmmmmmoee i e LR ettt |
jmissing | 1} 0} 1] 0}
B e S Tt $ommmommmm - oo m e et L O
|gecmetric mean ] 14.65} 16.31} 16.851 16.41|
Ammmmmmeem e e +- T e 4mmmmmmmmmee
|sD | 4.12) 3.50| 8.19) 3.34}
B e L LS B E L L L 4oomemes o S it S pommmm e !
v | 27.76} 20.55]. 38.18} 20.36!
B e T fmm——— e ———— e mm - I WEEOR bmrcme e ————
|minimum |
e ——
| meodmum /
e mmmm e m e m e memmm
Table D2.1
Amalysis of Secondary Endpoints, Qmax (ng/ml)/ (mg/nf)
Standardised by dose/body surface area
Efficacy Popalation
e ittt +
! ! ! ! | Lower 90% | Upper 90%|
' l Estimate | P-value | af ! C.I. i C.I. I
e e T ommmmmmmeee Fmmommmmmmeee 4oommm e ]
IType | g | |
mm e mmmmm———mmmmmmmemm
| smg/Nor 8mg 0.898| 0.129] 55i 0 799! 1.oo9§
Ao omm e frmmmoeomoeee Hommmmoeee S e 4ocmmmm—mee H
| 10mg/Nor 8mg ! 1.014) 0.840} 55| 0.903} 1.139]
4o ee e ————— o —————— fommmmem———e fmmmmm e ————— S ===
| 15mg/Nor eng | 1.047| 0.514} 55| 0.932| 1.175)
4rmmmcmemmenn + +- 4ommmmm e fommmmm e $emmm -
|15mg/10mg | 1.032] 0.645| 55| 0.921| 1.156
P + +- T ettt e T
| 15mg/5mg | 1.166} 0.032| 55} 1.037] 1.309|
B -—-4 +- + s L E T L 4oomem—————
| 10m3/5mg | 1.129| 0.087| 55| 1.005} 1.269]
B B e et bttt - +
(all data included)
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Table C4
Summary of Secaxdary Endpoints, Tmax
Efficacy Population
e et L D e e +
| Tmax (h) !
e e e ———————————— e e e 1
| ' smg ] 1omg | 15mg | Nrem |
e e Fommmmmmoeeem e T !
in | 20} 21} 21} 20
et EE LR ST PR LR 4m-mmmmmeoooo e ————— 4mmmemmemeee e !
Imissing ] 1) o} - 1} of
B e mmmmmm e mmmmmmoooeen 4ommmmmememeo ommmmmemeee !
|median ! 4.51) 4.50) 4.00] 4.24)
D R LS S $eemmmmm———— $omr e e e $ommmmem—— 4o m—ee—
| | 1.08) 1.24) 2.43}" 0.84|
T e e e L L e Hmmemme e Hoommem e R it R T
[minimm ] 2.5 2.0} 2.0} 3.0}
4o mcmee e e oo oo 4ommmmmeee 4o !
| maximum | 7.0} 7.0} 14.0} 6.0}
B it L e e L L T PSP +
Table I3
Analysis of Secandary Endpoints, Tmax (h)
Efficacy Population
B b et L e e e DL DD Dt +
! i ) ! Lower 90% | Upper 90%]
! i n Estimate | P-value C.I1. c.1. |
mmmmmmeemccccceccecceeaae 4mmm—mmemeee 4mmcmmemmmeee e i B ]
|Type l | | | I
et | | |
! Smy-Nor 8mg ! 20| 0.500! 0.041| 0.000 1.000
et ittt b $mmmmmm e 4mmmmm e o 4ommmm e o ———
| 10mg-Nor 8mg ] 20} 0.000]| 0.898] -0.500} 0.492)
B dmmmmmmmmeenn 4mmmmccennees Y e T
|15mg-Nor 8mg ] 20| -0.121} 1.000| -0.750| 0.517|
B e L R L e 4mmmmommeeeee 4o cemmm——aa e 4ocen
| 15mg-10mg ] 21} 0.000} 0.964| -0.750] 0.500)
$ommmmmme e 4ommmmmmeecee 4mmmemmeceaen +-- + St
| 15mg-5mg | 20} -0.513] 0.135} -1.258| 0.242]
e e + + T —4-- O
| 10mg-5mg | 20| -0.492} 0.173} -1.067} 0.250}
4o -—— B e e e PR L L +
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Filing Memorandum

Department of Health and Human Services
Public Health Service
Food and Drug Administration
Center for Drug Evaluation and Research
Office of Clinical Pharmacology and Biopharmaceutics

Date: 05-AUG-99

From: Robert M. Shore, Pharm.D. 17
Through: Hae-Young Ahn, Ph.D., Team Leader =
To: Crystal King, CSO ' (51
Re: Norditropin® Simplexx™ (somatropin)

NDA 21-148 / N-000 submitted 30-JUN-99
Novo Nordisk Pharmaceuticals, Inc.

SYNOPSIS: -

Norditropin is currently approved and marketed as lyophilized drug product in 4 and 8 mg vials for long-
term treatment of children who have growth failure due to inadequate secretion of endogenous growth
hormone. The sponsor is proposing to introduce Norditropin Simplexx which is a pre-mixed liquid
formulation for use with the NordiPen injection pen. Norditropin Simplexx would be available in 5, 10, and
15 mg cartridges. This submission includes one primary in vivo bioequivalence study
(GEPHKIN/BPD/14/UK) which compares each of the new liquid formulations with the 8 mg approved
formuiation. This study used 20 somatostatin-suppressed healthy subjects in a single-dose (5mg SC), 4-
period, cross-over design.

There are also supportive study summaries submitted: GHPHKIN/BPD/13/UK which compares a non-US
approved lyophilized formulation with each of the new liquid formulations (the US approved formulation
contains a buffer while the non-US formulation contains a = buffer); and
GHPHKIN/J/3/J which is a pharmacokinetic study in 14 healthy Japanese subjects. Full reports are not
provided for these two studies and therefore they cannot be reviewed.

Other studies submitted in ‘the NDA include GHLIQUID/BPD/1/D-DK-NL = which investigated
acceptability/pain perception/safety in children, and GHD/JI3/J and GHD/J/4/J which were efficacy/safety
studnes conducted in Japan.

The sponsor has submitted volumes 1.1 and 1.18-1.22 to the human pharmacokinetics and bioavailability
section.

Validation data for the S— assay are provided for the primary
bioequivalence study (GHPHKINIBPDI14IUK) only (V0| 1.19, p. 5).

RECOMMENDATIONS:

The Office of Clinical Pharmacology and Biopharmaceutics/Division of Phamaceutical Evaluation I
(OCPB/DPE-2) has evaluated NDA 21-148/N-000 dated 30-JUN-99 for filing. Based on this review, DPE-
2 has determined that the application is fileable. Comments should be forwarded to the sponsor as

NDA 21-148/N-000 ~ Norditropin Simplexx ~ Novo Nordisk ~ 30-JUN-99 Page 1 of 2
F:\N21148\n000\filing1.doc .



appropriate.

COMMENTS:

1. The sponsor should submit labeling on disk (preferably in Word format) which clearly distinguishes
portions of approved product labeling from portions which are proposed for Norditropin Simplexx (e.g.,
different colored text or underlining/strikeouts).

2. How does the lotbalch size and production site/method of Norditropin Simplexx used in study
GHPHKIN/BPD/14/UK compare with the proposed commercial lot/batch size and production method/site.

CC: NDA 21-148/N-000 (orig., 1 copy), HFD-510(Malozowski, Peristein, King, Berlin, Steigerwalt),
HFD-870(Ahn, ChenME), CDR (Barbara Murphy)

IS
ON OR!GINALW AY
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